Attorney Docket No. 24950A 
SUSPENDED CEILING PANEL EDGE AND RIB TECHNOLOGY 



FIELD OF THE INVENTION 

[0001] The invention is directed toward the field of suspended ceiling 
systems, more particularly to torsion spring attachment systems, more particularly 
edge and rib technology for panels in such systems. 

BACKGROUND OF THE INVENTION 

[0002] Fig. 1 depicts a typical suspended ceiling system of the torsion spring 

type according to the Background art. System 1 includes a plurality of ceiling panels 
2 that are supported by a grid 4. Torsion springs 12 hold each panel 2 against a foot 
portion 4a of the grid 4. One of the panels 2, namely panel 2a, is depicted as being 
in the open or partially disconnected position. Two of the torsion springs 12, namely 
torsion springs 12a, are shown in the disengaged position relative to butterfly clips 6. 
The other two torsion springs 12 of panel 2a are disconnected from their 
corresponding butterfly clips (not shown). 

[0003] The dangling ceiling panel 2a shows that each panel 2 has a metal 
frame 8 around its circumferential edge. Clips 10 permit the frame 8 to be 
connected to a torsional spring 12. 

[0004] Fig. 2 shows the relationships between the support grid 4 and the 
ceiling panels 2 in more detail. In Fig. 2, the support grid is formed of known T-bars 
250. Each T-bar 250 has a foot flange 253, a web 251 and a bead portion 254. 
Attached to the bead 254 is a butterfly clip 230 via a releasable fastener, e.g., a 
screw 240. Each butterfly clip 230 includes a U-shaped channel 232 and a 
projecting flange 234 into which is formed a slot 236. Arms 218 of the torsional 
spring 214 fit into ends of the slot 236. The torsional spring 214 is shown in the 
disengaged position wherein retaining feet 220 of the torsional spring 214 rest 
against an upper surface of the projecting flange 234. 

[0005] A framed panel 20 has a frame 26 formed around the circumferential 
edge of the panel 28. The framed panel 20 can have an optional fabric cover 210. 
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An attachment clip 212 fits over a flange of the frame 2b. A hook portion of an 
attachment clip 212 fits into the wound portion 216 of the torsional spring 214. 

[0006] To fit the framed panel 20 against the T-bars 250, the arms 218 of the 
torsion spring 14 are pushed up through the slot 236 resulting in the arms 218 
spreading out in a v-shape. Consequently, the frame 26 (or the fabric 210) will bear 
against the foot portion 253 of the T-bar. To assist in aligning adjacent panels, an 
optional alignment clip 290 can be attached to the T-bar 250. 

[0007] Panels are typically two feet by two feet. But, some systems feature 
larger panels, e.g., four feet by eight feet (a standard size in the construction 
industry). Such a large-panel system is depicted in Figs. 3. Each of the panels 32 in 
the system 30 is substantially planar. Unfortunately, one of the panels, namely 
panel 34, has begun to sag. This can create a very negative impression for a 
viewer, e.g., as if the system is of poor quality and/or the building is poorly 
maintained. 

[0008] Also, panels 32 typically have a nominal (N) thickness plus a tolerance 
(T), effectively resulting in a size range from a minimum size (Min), where Min = N - 
T, to a maximum size (Max), where Max = N + T. Where the tolerance is not very 
small, the effect is to produce a grid system 1 that does not give the impression of 
forming a planar surface as the ceiling. 

[0009] The non-planar surface problem is illustrated more particularly in Fig. 
4, where such a system 40 with significant panel tolerances is depicted. For the 
purposes of illustration, the system 40 is very simplified. Panels 46A represent 
nominal thickness panels. Panel 46B represents a minimum thickness panel. And 
panel 46C represents a maximum thickness panel. Back surfaces 48 of each panel 
bear against foot portions 44 of T-bars 42 via force of torsion spring arrangements 
(not shown, again for simplicity). The varying thicknesses of the panels 46A, 46B 
and 46C result in the faces 49a, 49b and 49c, respectively, being different distances 
from the foot portions 44. And that gives the viewer of such a system 40 the 
impression that the ceiling is non-planar. 
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SUMMARY OF THE INVENTION 

[0010] The invention is, in part, recognition that raw ceiling panels with 
significant manufacturing tolerances can subsequently be machined to produce a 
circumferential edge configuration that preserves a very tight tolerance between a 
surface bearing against a foot portion of a T-bar and a face of the panel. 
[0011] The invention is, also in part, a recognition that reinforcing ribs can be 
easily added post-manufacture (i.e., after manufacture of the new fiberglass panel, 
but before finishing steps such as edge hardening and/or fabric wrapping) to a 
typical ceiling panel by inserting the foot portion of a T-bar between the laminae of a 
typical ceiling panel. 

[0012] The invention, also in part, provides a surface panel (and a method for 
the making of it) with such a circumferential edge configuration, the panel having a 
major dimension, a minor dimension and a thickness dimension, a side edge of said 
panel corresponding to said thickness dimension, a face surface of said panel facing 
toward a room and being substantially coplanar with a plane defined by said major 
and minor dimensions, a back surface of said panel being opposite of said face 
surface. Each side edge of such a panel is multifaceted and includes: a first surface 
intersecting said back surface; a second surface intersecting said first surface and 
substantially parallel to said face surface; a third surface intersecting said second 
surface and substantially orthogonal to said face surface; and a fourth surface 
intersecting, and being beveled relative to, said third surface. The invention, also in 
part, provides a surface paneling system including a plurality of such surface panels. 

[0013] The invention also provides, in part, a reinforced surface panel (and a 
method for the making of such) having a major dimension, a minor dimension and a 
thickness dimension corresponding to side edges, said panel being laminated 
wherein the laminae are substantially coplanar with a plane defined by said major 
and minor dimensions. Such a panel has: a groove, oriented substantially in said 
thickness direction, leading from a side edge and extending across said central 
portion; and at least one reinforcement rib inserted between two of said laminae 
such that at least a part of said rib is substantially coplanar with said laminae, said 
rib extending across a central portion relative to one of said major and minor 
dimensions; wherein said reinforcement rib is a T-bar that, in cross-section, has a T 



Attorney Docket No. 24950A 

shape, a web of said T-bar being located in said groove, a foot part of said T-bar 
corresponding to the part of said T-bar that is substantially coplanar with said 
laminae. 

[0014] A ceiling panel according to the invention can feature the 
circumferential edge configuration and/or the reinforcement rib. 
[0015] Additional features and advantages of the invention will be more fully 
apparent from the following detailed description of the preferred embodiments, the 
appended claims and the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] The accompanying drawings are: intended to depict example 

embodiments of the invention and should not be interpreted to limit the scope 

thereof; and not to be considered as drawn to scale unless explicitly noted. 

[0017] Fig. 1 is a three-quarter perspective drawing of a suspended ceiling 

system of the torsion spring type according to the Background Art. 

[0018] Fig. 2 is a more detailed view of the torsion spring arrangement 

according to the Background Art. 

[0019] Fig. 3 is a three-quarter perspective of a suspended ceiling of the 
torsion type according to the Background Art suffering a sagging panel. 
[0020] Fig. 4 is a cross-sectional view of a suspending ceiling of the torsion 
type according to the Background Art that exhibits a non-planar ceiling surface. 
[0021] Fig. 5 is a cross-sectional view of an embodiment of the invention 
showing a planar ceiling surface despite using ceiling panels of varying thickness. 
[0022] Fig. 6 is a cross-sectional view of an embodiment according to the 
invention showing a shaper/router bit used to form the edge configuration of a panel 
embodiment according to the invention. 

[0023] Figs. 7A and 7B are three-quarter perspective views of a torsional 
spring arrangement for a ceiling panel according to an embodiment of the invention. 
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[0024] Fig. 8A is a cross-sectional view of a ceiling panel according to an 
embodiment of the invention that is being prepared for insertion of a reinforcement 
rib. 

[0025] Fig. 8B is a cross-sectional view of a ceiling panel with an inserted 
reinforcement rib according to an embodiment of the invention. 
[0026] Fig. 9 is a three-quarter perspective view of an insertion jig according 

to an embodiment of the invention. 

[0027] Figs. 10A, 10B and 10C are three-quarter perspective views of the 

insertion jig according to an embodiment of the invention being used to insert a 

reinforcement rib according to an embodiment of the invention. 

[0028] Fig. 1 1 is a plan view of an example distribution of reinforcement ribs in 

a ceiling panel according to an embodiment of the invention. 

[0029] Fig. 12A is a side view of an embodiment of a reinforcement rib 

according to the invention. 

[0030] Figs. 12B and 12C are alternative embodiments of a reinforcement rib 

according to the invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
[0031] A first embodiment of the invention is directed toward a suspended 
ceiling of the torsion spring type that achieves a planar ceiling surface despite using 
panels of non-uniform thickness. 

[0032] A second embodiment of the invention is directed toward a reinforced 
ceiling panel, e.g., for use in a suspended ceiling system of the torsions spring type, 
that is suitable for large panel applications. 

[0033] Fig. 5 relates to the first embodiment. It is a cross-sectional view of an 
embodiment of the invention showing a planar ceiling surface despite ceiling panels 
of varying thickness. 

[0034] The suspended ceiling system 50 of Fig. 5 is of the torsion spring type. 
A support grid from which the panels 50A, 50B and 50C hang is formed, in part, of 
known T-bars 42, each of which have a foot portion 44. For simplicity, the torsional 
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spring arrangement is not depicted in Fig. 5. Each panel 50 is a rectangular solid 
having a back surface 52, a face 64 and a circumferential side edge. 
[0035] Each panel 50 is also made of a material that can be milled. Examples 
of such panels are those available from the CONWED DESIGNSCAPE Co. as part 
of the RESPOND ACCESS CEILING brand of suspended ceiling. 
[0036] In Fig. 5, panels 50A, 50B and 50C have different thicknesses 51 A, 
51 B and 51 C, respectively. Most commercially viable ceiling panels will have a 
significant manufacturing tolerance, i.e., a nominal thickness (N) plus or minus a 
tolerance amount (T). Panel 50A corresponds to a panel of nominal thickness (N). 
Panel 50B represents a panel of minimum thickness (Min), i.e., Min = N - T. And 
panel 50C represents a panel of maximum thickness (Max), i.e., Max = N + T. 
[0037] In part, the first embodiment of the invention is recognition that the 
visual impression of a planar ceiling surface can be achieved if a face-to- foot 
distance 68 can be tightly controlled so as to have a nominal value with a small 
tolerance. If that can be achieved, then significant variation in the raw thickness 
51 A, 51 B and 51 C can be tolerated while still achieving the visual impression of a 
planar surface. 

[0038] A back cut 54A, 54B and 54C is made in the upper portion of the 
circumferential side edge of each of the panels 50A, 50B and 50C, respectively. 
Each back cut produces first surfaces 56A, 56B and 56C, respectively, which 
intersect and are substantially perpendicular to the back surface 52. The back cut 
also produces second surfaces 58 that intersect the first surfaces 56a, 56b and 56c, 
respectively, and which are substantially parallel to the back surfaces 52. Each 
circumferential edge has a third surface 60 that intersects the second surface 58 and 
which is substantially perpendicular to the second surface 58 and the back surface 
52. The third surface 60 can be a remaining portion of the original circumferential 
edge of the raw panel or can be a newly machined surface. 

[0039] Each panel 50 further includes a fourth surface 62 that intersects, and 
is beveled relative to, the third surface 60. In addition, the fourth or beveled surface 
62 intersects the face surface 64 of each panel 50. 

[0040] When each panel is fitted against the foot portion 44 of the T-bar 42, 
the foot portion 44 nestles into the back cut (or recess) 54. The length of each 
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surface 58 is approximately one-half of the length of the foot portion 44 so that two 
abutting panels 50 together (at the third surfaces 60) form a recess sufficient to 
receive the foot portion 44. 

[0041] The length of each first surface 54 will be determined by the difference 
between the raw thickness 51 of the panel 50 minus the machined distance 68, e.g., 
length(54A) = length(51 A) - distance(68). In practice, it is expected that the length of 
the first surface 54 will not be calculated. Rather, as the circumferential edge 
configuration of each panel 50 is shaped to produce the four surfaces 56, 58, 60 and 
62 so as to achieve the machined distance 68, the length of surface 56 will be 
determined as a by-product. It is also noted that the length of the first surface 54 will 
vary in close proportion to variations in the raw thickness 51 . 

[0042] When two panels 50 abut as depicted in Fig. 5, the abutting surfaces 
60 and 62 form a reveal 66. To the extent that there is any difference in the machine 
heights 68, the reveal 66 helps diminish a viewer's impression of a non-planar 
surface because the reveal separates the corners 70 so as to lessen the perception 
of mismatched heights. 

[0043] Example dimensions for the machined circumferential edge follow. A 

value for the machined distance 68 can be 15/16 inch, where the length of first 
surface 54 can nominally be 1/16 inch. A length of the third surface 60 can be about 
15/32 inch = 1 / 2 *(15/16) inch. Also in the example, the beveled or fourth surface 62 
is defined by an imaginary triangle having a first side 72, a second side 74 and a 
hypotenuse (corresponding to the fourth surface 62), where the first side 72 is 
coplanar with the third surface 60 and can have a length of about 15/32 inch. The 
second side 74 is coplanar with the face 64 and can have a length, L, in the range of 
about 1/16 L 7 2 inch. An example of a more preferred length L of the second 
side 74 is 1/16 inch. 

[0044] The panels 50 can optionally be wrapped in a fabric (not shown) 
(according to known technology) and/or the circumferential edge configurations can 
be hardened (according to known technology). 

[0045] Fig. 6 is a cross-sectional view of an embodiment according to the 

invention showing a shaper/router bit used to form the four surfaces 56, 58, 60 and 
62 of the circumferential edge of a panel 50 according to an embodiment of the 
invention. In Fig. 6, the bit 602 is illustrated as a shaper bit extending up through a 
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table or surface 616 of the shaper device. The panel 50 lies upon the surface 616 
and is moved horizontally to engage the cutting surfaces 606, 608 and 610 of the 
shaper bit 602. The shank 604 of the bit 602 extends beneath the table surface 616 
of the shaper device. Alternatively, the shank 604 could be located on the other end 
of the bit 602 (as depicted by phantom shank 604') to accommodate an overhead 
router. The silhouettes 612 and 614 of the material removed by the bit 602 are 
depicted in phantom lines. The optimal dimensions for the bit 602 (and 
complimentarily the circumferential edge of the panel 50) will vary depending upon 
the circumstances of the system of which the panel 50 is a part. 

[0046] An advantage of the system 50 of Fig. 5 according to the invention is 
that it is unnecessary to provide a metal frame around each of the panels 50 in order 
to achieve a uniform machined distance of between the ceiling face 64 and the foot 
portions 44 of the T-bars 42. Figs. 7A and 7B are three-quarter perspective views of 
preferred torsional spring arrangements that eliminate the need for the panel 50 to 
have a metal frame. The torsional spring arrangement of Figs. 7A and 7B is known 
and is available from the CONWED DESIGN SCAPE Co. as a part of the RESPOND 
ACCESS CEILING brand of suspended ceiling. 

[0047] In Fig. 7A, a support grid is formed of well-known T-bars 42. Similarly, 
well-known butterfly clips 78 are attached to the T-bars 42. A clip 72 having a hook 
74 is attached to the back surface of a panel 50. A wedge 76 is inserted into the 
peripheral region of the panel 50 between the panel's laminae. The wedge 76 is 
preferably triangular in shape (although a variety of other shapes would also work, 
such as semi-circular trapezoidal, etc.). The wedge 76 is also formed of material 
that is relatively rigid and that can accommodate a releasable fastener, e.g., a self- 
tapping screw, 80 that connects the clip 72 to the wedge 76. 

[0048] The second embodiment will now be discussed. As mentioned, the 
second embodiment provides a reinforced panel that is especially suitable for large- 
panel panel suspended ceiling systems. Typical ceiling panels are two feet by two 
feet and typically do not need to be reinforced, e.g., with a rib. The rib-reinforced 
panel according to the second embodiment of the invention can be used for larger 
panels, e.g., four feet by eight feet (a standard construction dimension). A preferred 
rib of the second embodiment is the well-known T-bar. Other types of ribs can be 
used, e.g., light gauge metal having an L-shaped cross-section. In the case where a 
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T-bar is used as the reinforcement rib, a reinforced dimension of the panel can be 
about as large as the unsupported distance that the T-bar can span when used in a 
ceiling grid. 

[0049] The preferred panels for the suspended ceiling system according to 
the invention are fiberglass panels such as those made available by the CONWED 
DESIGNSCAPE Co. as part of the RESPOND ACCESS CEILING brand of 
suspended ceiling system. Such panels have fiberglass laminae (not shown). 
According to the second embodiment, the reinforcement rib is added to a raw 
fiberglass panel, i.e., it is inserted as a post-manufacture step (after manufacture of 
the new fiberglass panel but before finishing steps such as edge hardening and/or 
fabric wrapping). 

[0050] The post-production insertion is depicted in Figs. 8A and 8B. Fig. 8A is 
a cross-sectional view of a ceiling panel 50 according to an embodiment of the 
invention that is being prepared for insertion of a reinforcement rib. 
[0051] In Fig. 8A, a slit 80 is cut into a panel 50, preferably across the grain of 
the laminae (again, not depicted). The slit is substantially perpendicular to the upper 
surface of the panel 50 and extends down approximately one-half the thickness of 
the panel 50. The depth of the split will vary according to the desired depth at which 
the reinforcement rib is to be positioned. An example depth is one-half of the 
panel's thickness as measured from the back to the face. Fig. 8b is a cross- 
sectional view that depicts a T-bar 42 that has been inserted into the slit 80 of panel 
50. Alternatively, the leading edge (see 908, Fig. 9) of the T-bar 42 can be 
fashioned to be sharp so as to cut its own slot upon insertion. 
[0052] Fig. 1 1 is a plan view of an example distribution of reinforcement ribs in 
a ceiling panel according to an embodiment of the invention. The example panel is 
four feet by eight feet (a standard construction size). One of the T-bars 42A is 
located across the middle of the panel, i.e., 48 inches from the end. Second and 
third T-bars 42B are located at the % and 3 A length positions, i.e., 24 inches from the 
center T-bar 42A. And fifth and sixth T-bars 42C are located 6 inches from the end 
of the panel. Each of the T-bars 42A, 42B and 42C is approximately 42 inches in 
length and centered so that there is three inches of the panel that extends beyond 
each end of the T-bar. Other distributions of reinforcement ribs are contemplated. 
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Particular distributions will depend upon the circumstances of the system in which 
the ceiling panel having reinforcement ribs is a part. 

[0053] Fig. 9 is a three-quarter perspective view of an insertion jig according 
to an embodiment of the invention. A T-bar 42 is shown fitted with an insertion jig 
900. Use of the jig 900 is not necessary but is very useful for ensuring that the foot 
portion 44 of the T-bar 42 is inserted at a uniform depth. 

[0054] In Fig. 9, the T-bar 42 is shown resting on the back surface of a ceiling 
panel 50. The insertion jig/bracket 900 is similar in appearance to a butterfly bracket 
78. The insertion jig 900 includes a depth control flange 902 that is positioned a 
predetermined distance above the foot portion 44 of the T-bar 42. A guide flange 
904 is formed by an upwardly bent portion of the depth-control flange 902. The 
insertion jig 900 is connected to the T-bar 42 via a releasable fastener 906, e.g., a 
self-tapping screw. 

[0055] Inspection of the leading end of the T-bar 42 (near which is attached 
the insertion jig 900) reveals that the foot portion 44 does not extend in the insertion 
direction 912 beyond the web 910 of the T-bar 42. Also, the bead portion 914 of the 
t-bar 42 has been pinched (908) at the leading end to streamline the leading end for 
movement through the panel 50. 

[0056] Figs. 10A, 10B and 10C are three-quarter perspective views of the 
insertion jig according to an embodiment of the invention being used to insert a 
reinforcement rib according to an embodiment of the invention. 

[0057] In Fig. 10a, the T-bar 42 fitted with the insertion jig 900 has just been 
inserted into the edge of a panel 50. The foot portion 44 of the T-bar 42 is obscured 
because the panel 50 is located between the foot portion 44 and the depth-control 
flange 902. It is noted that the panel 50 is lying upon a substrate (e.g., carpet) 1002. 
In Fig. 10B, the T-bar 42 fitted with the insertion jig 900 has been inserted 
approximately halfway through the panel 50. In Fig. 10C, the pinched leading end 
908 (of the T-bar 42 fitted with the insertion jig 900) has been inserted all the way 
across the panel and has just emerged from the circumferential side edge. 

[0058] In practice, the T-bar 42 will be inserted via the insertion jig 900 so as 
to be centrally located within the panel, i.e., so as to maintain a peripheral portion of 
the panel that extends beyond the T-bar 42, as in Fig. 1 1 . 
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[0059] Fig. 12A is a side view of an embodiment of a reinforcement rib 
according to the invention. Fig. 12A depicts a variation in the configuration of the 
leading end of the T-bar. In Fig. 12A, a portion 1202A of the foot portion 44A 
extends beyond the web 910. As with the T-bar 42 depicted in Fig. 9, a plan view 
(not shown) of the projecting flange 1202A would appear rectangular. Also, the 
alternative embodiment of Fig. 12A includes a tapered web portion 1204. 

[0060] Figs. 12B and 12C are alternative embodiments of a reinforcement rib 
according to the invention. The projecting flange 1202B is triangular shaped while 
the projecting flange 1 202C is semi-circular. Other shapes of the projecting flange 
1202 can be used. 

[0061] It should be recognized that a ceiling panel can be made which has the 
circumferential ceiling edge of the first embodiment of the invention and/or the 
reinforcement rib of the second embodiment of the invention. 

[0062] The invention may be embodied in other forms without departing from 
its spirit and essential characteristics. The described embodiments are to be 
considered only non-limiting examples of the invention. The scope of the invention 
is to be measured by the appended claims. All changes which come within the 
meaning and equivalency of the claims are to be embraced. 
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